[ =F 12~

NASA-TM-109271

CONSTRUCTION GOVERNMENT BID ESTIMATES
COMPARED TO
GENERAL CONTRACTOR BID ESTIMATES
| OR
GOVERNMENT ESTIMATING VS. GENERAL CONTRACTOR ESTIMATING
by

Joseph A. Brown, CCE
DF-FED Lead Cost Engineer

National Aeronautics and Space Administration
KSC Headquarters Building, Room 3610B
Kennedy Space Center, FL 32899-0001

For Presentation to
33rd Annual Meeting of the
American Association of Cost Engineers
San Diego, CA
June 25-28, 1989

(NASA-TM~109271) CONSTRUCTION N94-~71030

GOVERNMENT BIND ESTIMATES COMPARED

TO GENERAL CONTRACTOR BID ESTIMATES

OR GOVERNMENT ESTIMATING VERSUS Unclas
GENERAL CONTRACTOR ESTIMATING

(NASA) 13 p
29/81 0186847



‘0] b

‘butjewrisa juswuiaaob

30 suoT3deduodsTW pue S9TITNOTIITP ‘satrolshu ayj

30 swos uterdxa 03 juesw ST 3] °SIVUDIBISI GE ISA0

pue !buryoes) aeutwas pue 3ba1100 Jo sieak 0Z I3a0

!PIATB031 SPTq (00'9 I9A0 Y3ITM paredwod UOTTTIq

I$ I9A0 I0J §33PWTISd PIQ I0IDOBIJUOD pue JusuwruIanoh

000'T I9A0 JO M3TARX 10 uoTIRIedazd ayy yitm ‘L0ua

-1Iadxs mcaumEHumw PUB UOTIONIJSUOD ‘HUTIORIJUOD

-qns ‘Texausb jo siesak (1 x9a0 !Hurjewrise jJuswuld
-n0b 3o sxeak Gz uo paseq sT uoTIRIUSSAId sTY],

¢{SI0JRUTIS® J0JORIJUOD pup

ucwscum>om Aq aanjny syj ut pasn ag o3 butiewrise
Jo sadi3 inozy ayj aze jeym ¢padotaasp SUOTITPUOD
Telduab pue peayIsaAo dY) oIe MOH (SOIPWTISd Juauw
-uraa0b 103 padoiaadp eoueinsut pue sexel 1roxked
9yl 9I® MOH ¢pIajenyeas >uﬂ>ﬁuo=voum Io0qeT ST MOY
¢9]BUITIS YOed UT parpuey saTousburiuod are moy
£81030813U0D pue ucmscuw>om 8yl Aq sajeuwrlsa 3s00
TTeI9p butyew ur pasn sdels [z a1e jeym ¢jyoeqpea]
1500 10J 3TqeTTeAR 3Ie ST003 9ATJ JeyM ¢yoea Aq
PaTpuey SUOTITPUOD TeTdads pue UOTIRTRISD 3IP MOH
éyoed £q pasn o1e sdn-yaew jeym ¢yoea jo sabey
-UeADE 3Y] a1e jJeyM ¢yoe? jo asodand ayl ST Jeym

irerturs Asyj a1e MOH ¢3]PWTISS 10300IUOD TeRIdUSL
9yl pue 2jeWTISd JUAUIBACH BY] UIIMIBQ SSOUDBIDIITP
3Yyj 91e JeYyM :paxdaMsue aq 03 SUOTISINb dwog

*3jewtysd pazrtuebio TrelLp
JUITTOOX9 ue ayew Kew §1030BIJUOD pue Judwuraaocbh
Y309 1Py} UT Bwes ay) yonuw IIC SIJLWTISI 9yl “UOTJ
-BUTQUO) WVAL IToYl asn ‘3tyoad e yits 303(oad ayjy
9391dwod pue ‘prIing ‘prq A[rnysseodons 03 asodind
IT3Y3} yiTm ‘siat1ddns pue siopuaa ‘(s1030eIIUCOQNS
pue Texduadb) S10310eIJUOD JY] ITTYM ‘9JPWTISD JudU
-uzaao0b 8yl ayew satnz pue ‘Aorrod ‘asodind 11Oyl
YITM SI0JRWTISd FIY pue JuswuIdaaoh ayl - sajeuriss
9Y3} SIYEW OUYM UT aIe SIDUIISIITIP 9yl °dn wayly
YIew pue jno wayl 8d1axd ‘sTeTIdjew pue Jogqef JO JJO
-aye3 A3rjuenb a3yl 9sn yjoq eyl Ut HUTIEPWTISI S103
-0eIJUODQNS YITM X030BIJUCD TeIdUab pue DburjewTlsd
JuawuraAob yjoq 103 zeytwrs st Hurjewrise 1500
UOTIONIISUO) “I89uTbud 3500 I0 IOJRPWTISD YOEd pue
302foad yoes yitm Area sajewriss ayl eyl buriaq
-WBWaI ‘S30UR13I3ITP Iolew ay] JO SWOS JO MITAIDAO
ue aATb 03 juesw ST UOTSSNOSTP S9jRWI]SD TTEISP
I0J0BIUOD "SA JUBWUIDdAOCD PATITTAUTSISA0 Y]

NOILONJOYINI

I99utbug 3s0) peeT @dd-dd
d00 ‘umoxg 'y ydesop

iq

ONILYWILSE YOIOWMINOD TWMANAD ‘SA ONILVWILSE INIWNIIAOD

. (o)

SHLVWILST 4I9 YOILOWMINOD TWMANTD

0l JaIIYdWOD

SHLVWILST I INTWNYAAOD NOIIDNYISNOD



*309lo0ad butsol e woajy
WTY dAeS pue pTq ur 2xeistu e 3aoxd dray ue)y -9

‘SpTIq I18yjo
03 sajewT}sd 1713yl 8aedwod siojoeijuod sdiag -G

*g3sanbax jquowAed aiedaad siojzoeijuod sdiay

‘Tenjoe ‘sa pajew
-7159 ‘S§3500 ITaYl TOIJUOD EI1030€AUOD sdiay °¢

*I13333q YI0M ITaY] oTnpayds pue uerd
§103ae13ju0d sdioy D9jeWTIEd PIq [IRIBP pPOOY -7

*303(oad 2yl 103 pIq wayy ®
aptaoad pue yiom syl op 0} wWed] 3I59q dY3 039S wTty
sd1ay buippTq pue 23WTISd §,10300I3U0D Oyl T

T3b0JUeADY

‘qol ay3 Anq 03 ST 308[q0 1030BIU0CD SYL °f

*YI0M 3y} 93BUTPIOOD

pue ‘323(oad syl prrnq ‘juswdynba pue syetriajew

I3p10 .‘)I0M BTnpayds pue ueld ‘sqns [nyssadons
Y3ITM 3JoeI3jU0D 03 ST 3I09(q0 J030BIUOD Y] 7

"37301d B 9yew pue 323(oxd 3yl pIIng ‘pIq NI
—-88900N8 ® daey 0] ST uow.nno J030BIUOD 3YL 1

§980dIng -

*§9]BWTISD I1030e13U0d [erauab Hur

-jew 103 sdajs 1z ‘3IeYD 93§ " JUSIIIITP |IC £ pue

JeTTWTS 3Ie g !swes oyl axe sdals (T ‘S9ITUTIED PIq
J1030e13U00 Teidusab buryew 103 sdals 1z 30 ¢

‘039 ‘TeOTIJD9TA pue [edTuRydW
‘butJoo1 ‘1TATO ‘19938 ‘S3YSTUTI se Yons ‘sqns TTe
103 dn)Iew ex}xd Sppe I030eI3U0D Teiausb syl ‘'z

‘003 YIOM UMO STY JJO 9)e3 Isnum qns yoeg
*$10308I3U0DQNS S§TY 03 YIOM JO ddueTeq INO-qns pue
uotjzod sty A{uo jjo s3)e] I030RIJUOD Byl I

TOWTIEY UT

UaI9331d
1030013U0)

SNOSTHVYdWOD

"3sanbai sjusuwked butientead uy sdyay 31 ‘¢

3800 UuoT}
-OnI3su0d pue ubTsop Jo ToaJuod uyt sdyay 3II ‘7

*§103RWT 35D

Juswuraaobh ay3 jo adustiadxs o9yl pue ejep TeITI0}

-8TY uo paseq 31500 303(o1d jo d3ewTIsd Juapuadapur
Teax e sapraoxrd ajewTisd juswuiaaoch ayl 1

TObeIUBADY

*8SPTq 9aTE880%x3 Y3TM 8309{0xd HuTpprgqex 10 BUTTTaD
-ued 103 uotlearyrisn{ burpraoxd Aq spTq 9ATES30%d
Bbutpieme jsutebe jusuwuzanch syl 309301d of ‘¢

*§19pI0 obueyd pue suyeyd

103 ‘!Yaom buyinpoyos pue butuuerd 103 ‘po3atdwod

YI0oM 103 sjuawhed ATyjuow itey 10y apraoad 03 ‘uoT}

~ONIISUOD pue ubissp JO T0IJUOD 3500 i07 IjeWTIsd
pa1Telap e aaey 03 sT 309{qo jusuwuiaaoch ayl ‘7

*SPIq 1030BI3U0D ITRUOSEIT pue ITeJ
9INSUT 07 §3jewr]sd JuUaWUIaA0H ITqeUOSEdI pue 1tej
‘a7eIn008R UTEIqo 03 ST 309[Q0 JuawuIzA0b BYL I

sosoding

*Op §31030e13U00 Auew §d33s TZ Y3ITM S9T)
-TITTWIS pue uosTIedwod 10J JIEYD 93§ *S3JPWTISI
Juswuiaaoh butryew 103 sdais 1z aie s13yl ‘¢

*JIom owtad se y[-[ SUOTSTATP Sunsse

Kew juswuaasob 3yl -uotilzod eyl uo 1030eI3U0D

autid 103 sdn-)YIew BIIXD ppe pue qns se TeOTIFOI[D
pue TedtTueyosw swnsse Kew juswuianob ayl g

"SUOTSTATD "I°S°D 91 TTe ‘3I09foad
9397dwoo 3jo 9)e3 3Isnuw Juawuiaaoh ayl T

WT3I6d Ul

Ua191J1d
JUBWUIIA0Y

SNOSTUYdWOD



*SUOTITPUOD
Texauab peayiano ut 10 Ayajexedas palsI| (133U
-1bua 309load/quepusjuriadns) zostazadng ‘p

A1ajeredos palsTT IO 931 INOY-UPW UT SOWTJSUWOS
(uewa103 Texauab 10 uewdaol) ostaradng D

qo{ 3juaxzand 10 sqof 3sed

uo ‘-0939 ‘uotjonpoad ‘s3s00 IoqeTl uo pIseq ‘380D

10qeT Tenba 03 @je1 InOoy-uew saWT) STEI0} INOY-UBW
uayl ‘sITun InOy-uew SIJWT) I0 S1aTITIUER] °q

JjTun 12d xeyrop sawtl S3TIFIUEN]) ‘e

ToqeT

sojonb w1ty 396 siojoexjuo) o
§3UNODSTP 153q 3196 sI030BIjUO) °Qq

sajonb pue aoustiadxa Aq paisnlpe syooq 921ad uo
paseq ‘Jrun xad xej[op sawr} SaTITIUEN] -®

sTerIajed i

NQ buToTig
§907a1d JTUN UT SAWTISWOS IO PSPNTOUT I)sem ’SIT)
~Tjuenb pajewTls9 196 07 SUOTSUIIXI yjew OoQ °Z

§3t3TUEnb OT1seq 3196 03 suerd aanseay 1

J30-9¥e1 AjTIUeA]

‘039 ‘YIOM PBIITWO ‘SITIIUD IBTQNOP —- SI0ITD dI0UW
asned> Lew Inq ‘wea) JUITOTIID Jsow I83q YI YITM
8011d 19M07 ® 9aTH prnoys poylaw syyl -qol 8yl uo
SPTq eyl ‘D°9H YOe® I103J apeil yoea uo prq Aew sqns
uaj 03 auo DUTS 0w aq Aew HuTjewyysd I0J 63800
Te301 9yl ‘I9asmoH ‘AITTTqrsuodsal [T1e1sa0 sey ay
Ing ‘qol TrTersA0 syl Jo uorizod II[TeRWS B SP0pP OY
aouts (3500 309(0ad 9y3l jJo %G°T 03 $60°) SS8T yonuw
wty 35800 Aew djewrls?d §,I10308I3U0D [eIdusab vy

83500

1030813U0)

€

*SUOTITPUOD
Te1auab peayasao ut 30 Arajeaedas palsTT (I93U
-1bua 309(01d/quapusjuraadns) aostazadng °p

A133je1edas paISTT 10 831 INOY-URW UT SSWTIWOS
(uewaioj Tei1dudb 10 uewaaoj) zostazadng °O

sajonb pue souataadxe Aq paisnlpe
‘239 ‘sarqel inoy-ueu ‘syooq 9d11d uo paseq ’3Is0d
I0qe7 yenba 03 9jex inoy-uew sSWI] STLIOF INOY-UBW
uayyl ‘sjTun Inoy-uew sawT) SITITIUEN]) °q
JTun 1ad Iefrop sawrl saritIuend ‘e
Ioqer °g

butrdAng j0U ST JUSWUIIA0H IDUTS WITF JOU aIE
butrjewtisa 103 sojonb jab6pnq JusuwuraAcy ‘o

S3UNOOSTP paepuels s38b Juawuiascy *q

saj0onb pue soustaadxa Aq pajsanlpe syooq 3dtad uo
peseq ‘JTun 13d re{lop sawyl SaTITIUEN]) ‘e

S{eTIIeN 1
J00 butotig

papnIouy ajisem ‘sart)y

~Tjuenb pajewr}sd 396 03 suorsualxa yjew ogq °Z
sat3Tiuvenb oyseq 396 o3 sueyd ainsesy T

J30-9%¢81 A3TIUEn]

*93eW
-1389 Juawuidach ayl yitm uostaedwod pue uoriTiad
-wod poob butansud Aq s9jewWITISa JuawUIAA0D BTqeUuos
-ea21 pue 1tej butaey Aq poaes s1 Aauow yony 7

‘D319 ‘sojonb xopusa burijab ‘Jjo-sxey [relep pue

Axeutwrraad op 03 3500 309(oad 8y3 JO $7-31°0Q 1800
Kew 37 se oatsuadx9 ST d9jewrlse jusuuiaasoh y 7

53800

JUBWUIDAOY



*jy1oM Butop 103 Spoylsuw anbrun 2ATILDID

ax1tnbax jeyy sqol 13yjo 103 A3TaTionposd ajewriss

pue 1500 tenioe uo pue sqol Jusiand/snoraaid 113Y)
uo K3taTionpoiad 113yl dseq SQNS pue I0IDRIJUO)

JTATIONPOI4 10qe]

*a1npayos uo auop sqol

196 03 §350D BI3X3d 10 PIQ ITIY3 03 ISOD STY} ppe
SOWTI2W0S s§1030eIjU0) ~sobewep pajeprnbil ‘g

*Kyajex
-edas pajenTead I0 §31500 FIOM UMO O3UT ITIng °Z

*g90t11d PIq
-qns ut Atqeqoad ‘qol yoes 103 satiea 39 1

*UOTIETEDED SIPNTOUT YOTYM 3011d pPII3ATIOP UO paseq
aze sojonb pue spiq-gqns TTe Se pasn jou A[TewIoN

"PIQ 9Yy3 I03J 531500 8y} [Te paIapIsuod aaey Aayjy

S€ ‘BOUEMOTTEe 9Y3l pe23au 3,U0p S1030BIU0CD 131394

*PTIq 9y} 9SOT 03 1030BIUO0D B Isned Aew IouemMOTTR

Kouabutquod ¥ "D°9 yoed YITM 83TIeA ey} 63TD
-usbuTiuod 103 SDUEMOTTE UR ppe §1030e13u0d Auey

T3USbUT JUO,

*3G°Z - 3G° ‘@duewmrojiad JO pIodAY

‘279 ’‘spuoq qns pue Auedwod butpuoq ‘9zTs qol yiTm
§9TIRA I(ONOH JONVWIOJYAd ANV INIWAVd AI9 °G

“$0T-%2 ‘YIom qns uo 3tjoad °D°'9
peayIaA0 sBY ‘D9

"$0T-%Z ‘sqns uo
:aN-YYVW WOLDVYINOD FWI¥d ¥

.amﬁym ‘K31xa1d

—wod pue 2z1s 303loxd YItm satrep :IIdo¥d €

*sabejuaoaad

peayianro qol 1omo saaTH sTYl (Ara3jezedas umoys aq

Kew uotsyazadns pue suoTITPuod qor °(%61-%2) sjuel

-UNODDOR WOIJ BDTIJO SWOH ‘$0y-%€ DI0J3X ‘A1038TY
qol sty uo paseq Inq ‘IETTUTS :AVAHYAAO ¢

‘33816 YORD UT S9TIeA
‘910 '¥e] s9Tes TRTIPIEH °PIOD3AI §,1030BI]UOD
yoed U0 Paseq pue 23eIS YOPd YITM SITIEA ‘$09-0T
(131d) 10qe 103 :FONVYNSNI Pue SAXVI 1

[ S BT

1030e13U0)

|¢

*j10M onbTun 10 MAU 103 S3TPn3Is [eroads ayew Kew

pue ‘sa0UlI3I91 ‘sinoyuew ‘elep TeOTIOISTY pue 103}
-PWTISI ‘SOUITIAdXD 119Y] U0 paseq die s3LUT]ISH

XITATIONPOIg I0qe]

309f01d yoea yiTm sataea ‘asylp ‘g
sao1ad 3Tun ojur

31Inq 10 A13jeredas pajeuwr)sd ‘uorjeredsy ‘[
(Teraajew

JO %01-1) ®oueansutr ‘obexrols ‘butipuey F39 °9

(10QqeT 3o $GZ-T) UOTIBISTIOY -G

(z0qe1 3o $6z-z) K3tatassbuod -y

(Kep 1ad 31500) sabewep pajeprnbrT ¢

-onpoad jo ssor 10 Aep aad 350D) BwyjuMoOq 2
(1oqet jo %01-1) Aouednddo jJurop “{

*(1e9K 19d $01-z °q AeN) @3ewT)ISd pue Ia3YIew OTWOU
-002 ‘Aoudbe y3tm Area SUOTIRTROSD JUSUUIIAOYH

*$GZ-3¢ 2aey Aew s33ewTISd burpung

‘039
‘pa19A0D §2OUBMOTTER pue Jno padtad aq IsnNU YIOM TT®
Se ‘S3]PWT]ISd JUBWUIBAOD TTe)Sp utr pamoyfe SuoN

" (uoumod §7) $6°T 03 §6° ‘@z¥s qol yiItm
§91IeA :QNOE FONVWMOJMEd QNV INIWAVA aid °§
(35 + 3§ IO

Uouwod $07) $ST-€ dN-NYVW HOLOVHMINOD FWIMd ¥

* (uoumiod $071) $G1-¢ ‘Ajrxard
~-wod pue 9zt1s 309(oad yjIm sdTICA ITIJ0Hd €

*uMop
-yeaiq ardwes 103 3Ieyd 3§ - (3ST) $SZ-G ‘PeSYIaA0
Teaauab !SUOTITPUOO/PEaYIAA0 qOf :QVIHMIAAND °Z

A *aoueansut pue xej yroiled
Jo sisdAteue umopyearq oTdwes 103 Jaeyd 33§ ‘IeIS
Yoes UT s2TIeA $L-( ‘S9Tes TeTIDIEW ! (%8€) %0G-02

‘I31d - Foqey 104 :HONVMNSNI pue SIXVI T
sdn-yaey

JUAIUIIA0D



*§1030€13U0D

pue JuU3WUIIA0H 3Y3} 103 burjewriss Jo spoylaw/sadihy
anoj butmorroj 8yl ‘s1ojaasyl -psarnbaz

2Ie S2]PWT]Ed 910w 10 OmM] udym 10 s303load adky
aaTITiade1 uo parytrisnl aq ued Hurjewrise aa3ndwo)
* (butjewtysy 380D 133Indwo) OSTIRWOINY) FIDV/AYD

pue J0UIBTTT8IUT TRTOTITITR ‘U0TITUDODBI 8dT0A ‘BuT
-3eWTISd PazTITHIp yYITm ATTeroadsa fasn 03 I1aTsed
pue ajerndoe aiow ‘radesyd ‘iajsey sawodaq Huriew
-T383 1923ndwod se anutiuod prnoys Huriewrise iaind
-wod aIoW piemol pudll 3yl -Arrnyssadons burjew
~T3169 193ndwoo asn pue ayew 03 juem paksains asoyl

SILVWILSE J0 SHAAL TANINI ANV INISTUd

*038 ‘butbpaap ‘srsiieue/uoT)
-enfead ‘jIomylaed - satpnis qof yeyoads -g

*039 ‘sjuap
-uajutiadns ‘uaweaol ‘siabeuew 309loid woiiy “p

sydeaboioyd
‘Al osdey awt) bursn satpnis qof feroads ¢

*D039 ‘siopuda ‘SI1030BIJUOD
-qns wWoIJ joeq ped] ST 92In0s poob 13430 7

¢qol juassxd xtayl uo Burysod It
ST yonw Moy ‘394 19339d ¢qol 3sel ayl uo wayl 3500
3T PTP yonw Moy “iWBIFAE [0X3U0D 1500 I1a(7 ST Y004
‘1

1)0eQPI] JO 901N0g

— N M

SUTETD I2A0
00 I8A0

3sonbax jusuwked 1aao
suot3do I0 S3ATITPPY

s9011d PIQ 3ITUN °

suoTjerjoban
suoTleYjobaN
suotieTIobON

i9pnIouT §70031 TnIdIaH

‘sTsATeue pue suoylenfead ITayl pue ‘spIq o9yl wWoIj
Xoeq pasj 118yl 39b osTe siojewyiss ‘)°9 ayl

Y5ed paad 380D

I0308I13U0)

JO %0L ’‘adadmol “‘butjewriss 193jndwod Jo sieak

0Z I23Je ST STyl ‘sojewr)se 1ajndwod bHuryew 362
ATuo pue sojewT)sd Tenuew Buryew §7. smoys €[ JO
butjewrys9 193ndwod ‘sa Tenuew Jo KaAIns JulDAI Y
*039 ‘uotiezriajnduwod paztwolsnd pue burureil eaIxa
A313snl o3 sarqetaea Kuew 003} y3Tm s3oafoad xaydwod
pue ‘pury-e-jo-auo ‘onbrun se yons ‘aaT31083I8 3500
10 Tedotr3oexd jou sT Butrjewrlse IaIndwod aIdym SUOTY
-eoyrdde Auew 3soyj 10J SI0JRWTISD SI0JOLIJUOD pue
JUDWUIDA0H BY3 Yioq Aq pasn aq 03 anUTIUOD [TTM pue
s1e9k G/ I9A0 JI0J S10}PWTISd SI0]OLIJUOD TeIdUb
pue ‘juswuiaaoy Aq pasn usaq sey butjewtriss Tenuel

SALVWILSA 40 SHAAL FMNINI ONV INISTMd

*239 ‘sy00q
-330U ‘SUOTIEAIISCO ,810303dSUT JUSUUIBA0YH °9

(P61 "d ‘I sumTOA BTIINYS ‘d6E OT) v8/9
‘zothe] "D Aq syuej ye93s jo 3933 axenbs (pQ ‘0§ uo
sueyjernitod ‘Axods ‘qe00 ourz ‘3seyqpues jo Apnis
P12T3 :ordwexy ¢sysel uo juads (sInoy) awyl yonum
MOH ‘uoTIOW pue JMTY - s91pn3s qol tTeyoads -°g

suotrjentead [1oxleq “‘y
(55071 UTOD OU UdYM) UOTIENTRA® SPTQq BTL ‘¢

*aI0W IO ‘367 10 %01 Aq I93IITp SIPWTISS JudW
-u1aaob pue sprq uaym ‘sburisow pieme-aad e SuOSY
-Xedwod uMOpYES1q PTQ SI0JOBIFUOD JUSWUIBACY) 7

(97euTIS2 §,I9pPTq
§37eNTEAS JUSWUIBAOD UBYM) SPTQ UT SOYRISTH T

130 UOTIENTRAd 21e YOBQ PI3J JO 5301n0s poob 1aylQ

suter)y -

(0D) siapao abuey)
3sanbaix juawfegd
suot3do 10 SAATITPPY
s2012d PIqQ 3ITUR °

o«
— M =N

87003 Tnjdrey swos

*sTsATeue pue SUOTIENTEAd I1aY) pue SPTq ayj woij
yoeq pa3a3 1Tayl 3196 sI10JPWTISD JUSWUIDACH BYY

Yovdg poad 1500

JUBWUIBA0D)

S



*SUOTIEDTITTdWTS [TeI3A0 3saY) WOIJ
Axea Kew eyl spoylaw pue sweal ‘sathajerls ‘sayni
JO 3198 ITaY} aaey OS[E §I0]0LIJUOD TrIdUaL 180K
ERUE 0]
{SUNOOSTP 389q 3yl Hburyyeb am 2aay g
196png saaumo a3yl buymouy ‘¢
spTq-qns poob Hurizen ‘¢

3IP S19pPTq I2Yy3o 3y oym Bututwialag 2

burtpptq s19ppP1q 19Y30o d1e jeym buimouy ‘1

§97PUTISH prd 9Y] buriedarq ut 59TIINOT3IITA

uotsTAIaIndwo) ‘peosoijny/ydeabirajur
~kumzam>m pue padotraadp buteq 1S3/AVD ‘v

ISNOWTVAIYa ‘SUBDW °§
‘Y ‘XTuosyod] se yons burjewyisd pazIithrga ¢

WO ‘$5990Y ‘ZOW ‘uoTiewrisg se yous ‘I[qe
-TteaAe spaipuny - swexboxd/swaisdhs I9jndwo) -z

I9ppTq MoT ‘o1dwes ‘9jPWTISd TenueW ‘1
et J 91ing pue Juasald

J030BI3U0)

9 *g39bpnq 1030e13U0D pue Judw
-uxaa0b UTYITA pue ‘BwTl U0 ‘UOTIONIISUOD [NJEEID
-ons 103 1003 burisautbua 3500 juelxodut ue apTA
-01d pue uoTjouny juejlrodut ue daey SIJLWTISD §10)
~0eI3U0D TeIdUSb pue jJuswuiaach yjoq ‘Terausb ur

NOILVWHNS

‘032 ‘Abasug jo jusuw
-31edaqg ‘uotielzodsuexa] jo jJuawiaedsq ‘vysH ‘saTI)
-unod ubtaioy ‘ArejyTTu ‘TETDISUMOD *SA SYIOM TTATO
- saaautbuy jJo sdio) ‘AaeN ‘90104 1Ty ‘Amay ayj jo
g§ayoueiq JuaIa3IITIP 3yl JO Yoea 103 suoriernbar pue

S9[NI JUaIL8IJTP 2aey satouabe Juswuidaob Auey

VT
$3UNOJSTP pue sajonb poob burjiey g

(TRINIONIIS ‘TTATO ‘TeOTI09T8 ‘TedT
—ueyosw ‘')°9 - suwtrad syl ST oym HutuTWIaRG ¥

sdoys uotun 10 uado 2xe sI3PpIq IT butmouy ‘¢

ssautsnq BTq 10 ssaurisnq [[ews
‘sqns 10 sTerauab ’‘sisapprq Jo sadhy Buimouy ‘g

8z-0 ‘sxopptq Auew moy butmouy 1

F37PWT164 118190 DUTYCR UT 6913 (nOT3ITd

>Iv0-s141/ydeab
-193uI/¥SYN Aq padoTaasp butaq =IOV/AWD b

*KaeN
ayl Kq padotaasp butaq ‘burjewriss pazritbra ¢

40a/§30¥D/SAD ‘SajeuTiss r9andwo) 7

008-G ¥l ‘Z000-9 o3ds OS¥ ‘9jewrisd yenuey T

JUSUUTDA09



L *oul ‘s901a19§ butissutbug

uospieysTy , ‘spaepuels butissurbuy pue butjewtisd

I ‘obeoTy) ‘BIW Tenuuy Yyipf FOWY . ‘AITATI UOTIONIISUO) TETIISNPUI TeTOIMIO) JO TenueW, °bI
-onpoigd ioqeq] butjewtisd, ‘9861 ‘°V'L ‘umoig g

“0€
"4 ‘yTed I9JUTM ‘untsoduks y3prT - -d ¥NA . 'A9AING 3INJONIIS 993 IOTAIAS ubTSAA ‘CHS
9OYY ‘U0TI098S BPTIOTd . ‘Iuswaaocadul 3 JudwLINSEIY - Textds 3qeq 19indwo) oyj Hurdeosd, ‘98961 °€1

-- KJ1ATI00DPOI4 10QeT, ‘T86T ‘'V'L ‘umoig L7

14 ‘yoedg TWeIW ‘unys
-oduAg y3g ADVV ‘U0TIOAS epTIOTI ., ‘BUTPPTE I3V
TOI3U0) 380D UOTIONIJSUOD, ‘QLET ’"V'L ‘umord °9Z

‘YD) ‘sarabuy so1 ‘HIN Tenuuy yigr oWy , ‘burp 17} PUCR UOT3oNI3s

-p1d 1nox uadieys o3 MOH, ‘VL6T ‘°"¥'[ ‘umord °GZ -Uuo) pue butisautbuy ‘II1 °ToA ‘DUTJeW{}sd
J850) UOTJoNII8U0) ‘II “TOA ‘BUTIEWTIET 380) OF UOT}

*OW ‘sInot 3§ ‘bIW Tenuuy -OUPOIJUT ‘I "TOA . '£Y00g YIOM IBUTWSS PTI0DS BAON

UILT FIOWV ‘. iihouol ayeW pue moT 396 13pp1d MO Jo Kajrsisatun TeOTUYODL, ‘986T ‘"V'L ‘umorg °TI

InJssa00ng 9yl §90Q MOH, ‘€L6T ‘"V'L ‘umoig -"pe
*dvVsSh . ‘weiboig 06-X4 103 3prn9 burorig
‘doysyiom uoTssag yiLl ‘uoriTpd puz ., ‘burisasutbuzy uoTIONIISUO) [enuuy 32104 ITY °"S°N. ’'886T 0T
180D 3O abpatmouy pue STTIYS §,dIWY. ‘8861 €2
*OSM/YSYN ‘13q0320 ‘III “ToA ‘80ST-¥l

*9IVV UOT109§ « ‘300g 90T1d UOTIONIJISUO) JoedsoIdy, ‘886T °6
EPTIOTd YITON , ‘Teutwag YioMm patiddy Butiasutbuj
180D paziaajndwo) uo wntsodwAg xdauTbuy 38507 TENUUY *JSM/USYN ‘YosreW ‘II °"TOA ‘80ST-¥l
Y361 103 Yood YIoM Ieutwdg burjewrisdy Ia3ndwod « 'y00g 90714 uoTIONIJSUO) 2dedsolsy, ‘86T 8

pue 710RIJUO) JUDMUIBA0YH, ‘B86T ‘°V¥'L ‘umorg °Zg

*OSH/USYN ‘Kxenuep ‘I °TOA ‘80GT-ul
*NSN .‘9seq ejeq « Yood 20114 uotionIjsuo) aoedsoray, ‘6861 L
walshs butjewrisy ra3ndwo) LAeN °"S°f. ‘LBE6T 12

*OSM/VSUN
11 ‘obeoTyd « ‘8861 ATne ybroayly pre1 Axenuer ‘s3s0D prd
‘*HIW Tenuuy YI0€ FOVV . ‘9oedsordy 103 burjewtisy UOTIONIISUC) JO JOPIISAY, ‘8861 ‘°V 'L ‘umorg -9

Tenidasuo) juswuxaaog, ‘9861 ‘"V°L ‘umoag ‘0z
*OSM/VSYN ‘Taquadaq ‘TIST-¥l . ‘XOpul 150D

"1d ‘yoeag eod0) ‘ssazbuoy soeds 959 ‘uoTionaisuo) A3FTroed ATYIUOW OSM. ‘8861 G
PIfZ .‘juswabeuey pue Huyjoerjuo) 10J burjewtisy
Ten31daduo) JuswuIdA09, ‘986T ‘"V'[f ‘umold 61 *OSH/VUSUN ‘d "A3Y ‘Z2000-9-03dS ISM UOTIedTITOads

"YSUYN ‘ATnp ‘11-G8 GSAN , ‘Jusuw
-91ddng suotjernbey uoT3TSTNbOY TEISP3I. ‘886T 81 ¥°s'n
Tenuey yosa1 Aury “S$°n ‘008-G WL ‘G86T ‘0961 °€
*D088Y SI0JORIJUO) TEOTFAIVSTA TeuoTIeN
«'§3TUN TOQeT JO TenueW ‘V'D°3A°N. ‘8861-8961 LI «"€3eQ 380D
uotionaisuo) burpirng, ‘86T ‘°S ‘¥ ‘suesy ‘g
W TUOTIONIJSUOD TedTuURYOOW
pue butdrd 103 TenueW 3150), ‘‘H ‘IJWTYIBH ‘9T " Yood
90ud193J9y s10jewrisy burpring BYL. ‘*d ‘IdYTEM °T
o butidsu
-16ug uoTiezrwridp pue 380D, ‘"1d ‘*d ‘udTAL “GI SAONTYIITY



20761 8S°ST
61251 99°$21
58 LI M4
Z€°9¢ LL"0E
65°6 LS°8
8L 9T 20° 21
79°21 01" 11
08°L £6°9
{1 %4 1L°91
X AA ZLUst
8-91-21 9g-1-T+

88/S1/6 98/81/6

uNg uNd

bLL 69°€1
¢9°19 167601
[N A oToe
99°¢l 80°2¢
6C°V 0L"9
EE’S 6
65°S ¥9°01
A £0°9
9Z°8 070t
9°L £S°F1
28/€2/6 6L/0E/6
uNd 4N3

= (g Aq s1e103 9pTATQ)

13315 "¥1S
ONI4004
ONIGNNTd
XYNOSVW
NOILVINSNI
(FYIM) ~10313
(OON) FITIONOD
(N39) XYINZQIVD

NOILdI¥OSHa

0vos
1669
€815
<208
6LbS
0615
€1¢es
1] 44

Xa0d
-31v¥D

‘I31d $vb “T431S NO ‘I%1d $€Z “TVOIMIOETI NO ‘¥IAIMOH ‘TIVMIAO I31d HOd YbE ASO

(68 NV

'TLE % 69€ "d ‘%bP°BZ "DAY SNVAW °§ ")

(16°L SXVd FIXQTIWd

ALITISVIT 211904
(QIIVWILIS3) NSIM S¥aaTINd

000'L$ LSMIJ NO

{310N)

ONITIZD (88/1/1) 000°'S¥$ NO

88/1/1
dAILOIAIT

*gasn 39 AVW ILd $1S ‘ONIJOOY NO GNY

(v€ OL aNNOY)

SIANYL SNOMIVZVH ¥Od FONVMOTIV

STTOIHIA ONIANTONI
'd9VWVd X1M3dOdd ? XLITIGVIT D1Tdnd

MO134

FTEVL FIS - FLVY FOVHIAV AQIIVHILSH
NOILVSN3dWOD S,NIWNIOM VAI¥OT1d

(TV43q3d) FONVEASNI INTWKOTININA

(3LVIS) FONVMOSNI INIHXOTAWINN

(X11¥0103S TYIDOS) ¥OId

$ OITHIHL

£0°bE

20°61
0°1
S°¢

16°L

1SLDAroYd 000°000°€$ OL 000°STS NO
SHOLOWVYINOD TWYANAD YOJ (I31d) FINVMASNI ANV XV1 ¥OJd dMNNVH TIOWAV HOHWI SOVMIAV QIIVHILSHE

116141

¥iV¥a dndovd (I31d) FONVMASNI 3 XVI TI0¥AVd JTdWVS

I3

‘our ‘ubrsaq walsAg HutprIing , ‘SAIVD 03
uotuedwo) burjewtlsy 3180) D4 - Snid Iesodwod, ‘B¢

*L86T .‘Tenueq a1em33os walskg
uotjewrojul burpiing pajeibajur - JIVDO-SIAI. L€

“TTTH MeI9oy
« ‘wa1sks uoTjePWIOIUI 380D UOTIONIIsu0) 8bpod, "9¢

«"¥00q
-9pTno burjewrIsy [eOTURYODW, ‘°[ ‘SUOISPETH "GE

“LB6T
Arnp ‘Key ‘0°g uoTsIaA !ggel1 ATInre ‘0¥ uOTSIBA ‘OVA
-4¥N . ‘BUTIPWTIST OIOTH 103 9PTNO §I380 SAJ. 'bE

*AN ‘jaox

maN ‘bIW puzg FDVWVW ‘ssaibuo) butassutrbul 350D T,3UI
43101 ‘suorioesuel] , ‘sajewtisd sireautbuz jo Koex
-nooy Butioajjv s1030ed, ‘8861 ‘W'Y ‘dI0WITHS “£E

-s309foad prq
L0Z «'S96T I3quadag ( 03 £961 AIne 6 P1023y buTiew
~-1389 s1aautbuy jo sodio) 10T1ISTA [eIaaeued, °Zg

14 ‘opuerip ‘unysodwig Hurrdautbug
1800 Tenuuy yigl ‘uoriodg epraord , ‘spudil burjem
-1383 I93ndwo) pue yenueW, ‘9861 ‘"V°L ‘umorg “IE

repeue) ‘Teax

-juo ‘umytsodwA§ butissutbuy 180D T,UI IST Wil
anoqy og 3aM ue) eym ‘A3TATIONpoIg ioqeT 3 uol)
-eTeds8d 360D UOTIONIISU0D, ‘IL6T ‘‘W'[ ‘umorg °0¢

. ‘YW ‘uolsod
‘I TenuUY Y0z ANV , '§309(01d PTE 2ATITIAdWOD
103 Abajexls butpptid V. ‘9L6T ‘"1d ‘"9 ‘umoig °6¢



L

sweg Swiyl uo uy pPrq 329 17
aueg saxnjeubrs 136 pue ajewrIS? prq anoiddy ‘02
(puoq prq 136)

ua13331Q Yoy TeUTd 61
Iefrurs §Jjusupuawe pue sajonb yopusa d93ey 103 Isnlpy ‘g1
JeyTurs do-yrem teuyy (1
awyy umop ‘Louednooo Juyof

IefTWIS ‘SUOTITPUOD Terdads - ABajexls Isyzew/prq A1ddy 97
IeTTUTS 97BWTIEd [TLIDA0 MITARY °GT
TeqTurg 239 ‘s3TIeumms I3y30 0q ‘dn-yIew szyieummg ‘py
*019 ‘sajewyis’

IeriuTs Ted7I130912 pue Tedtueyoaw ‘[YATD UT PPV ‘¢l
aueg 2jewTIEd Y0aY) Zy
TeyTurg spuoq ‘iygoxd ‘'y'o ‘sdueinsuy ‘xel - umo da-yae |
IeTIUTS SWAIY umo uo sajonb 99 gy
e1twrg STeTIaJew pue JoQey In0 ADTIg ¢
aweg SUOTSUDIXI Yiew og ‘g
aueg uotizod Inok uo 3jo-ayey ayew
sweg ITETA 93718 axeN 9
dvsv -suotizod 179Y] UO SIJLWTISD pasu

ua13331q nok s199uTbus TEDT1309T8 ‘TedSTURYOSW ‘TTATO [[aL 6
oueg suetd pue sdads wo1y ISTT YOYO oxeW ‘§
sweg soads peay ‘¢
swes suerd peay -z
aueg Juswuraach/3y/asumo woiy abeyoed PIq 3yl 339 |
HYOIDVUINGD TVEaNaD NUaA

SILVAILSA aI¥ ONINVW ¥Od $431S 12

100, AJV) CIZ-1Z NHQI DN

10

A33nS

i 86T HO = (Op6’zZv) BpLOVHINOD aWnud 20 “IfW 9 / (vp6'v9) asn3axa IVIOL
Yr6'y9 veLT1z ost’cy (3ST = 0¥6°2ZF / ¥¥6°y9) TVIOL
[[X441 89| TEv'IT | 9t ) XYL STIVS ONV 1314
095702 8zL'1E vIOLaNS
09¢ 09 “Tow T8 * ASNadX3 qIV 1Su1d
006 sze aniL |y 301440 AWOH OL TIAVML
ooF (114 ov8 SE [vd [y WdD
087°’T |9 8LL'T [T tjuH (09T SI¥83Q “IVH % dN-NYI'D
08T ot 009 00T [ow |9 SAAVOINIVE 3 SNOIS LDAr0dd
00 o1 000°T |[SZ |ud  |oF NOIIVZITIGOWAd 3 NOIIVZIIOoHW |
- 096 0z |4H | ey , " NOLIJA4SNI VHSO |
0081 [ 06€ B = K HATIVML 301430 SHOIOVHINGD
(143 o5y vda |1, "@ats 100
09¢ ST W [vZ T 1 SIFTIOL ‘VOIWaD
000°Y —|0OS | O00TZ [OSZ_ MM ¢ T D Homuve VL) IVINGY LW |
L] [1}] o |9 ANOHJTIAL,
1744 (47 od |9 HAIVM
07% %6 o |9 : ~ RIIOTUISAH
) W9 SA17adns 51430
00L'C [See |9 [ 2X T 77 TH3dEAN aWwIL
009 03 60v’T |00 [WM |2t ISIdAL/MAD
00571 | 005™Y o " I K F01340 Awon
Y4 S QIR XA S NVHSIId
00T ST XM [® HAANTONA "INIVH 5 ALITIGVITaN |
OSL'T|SIT (W [oT YAIRTORT 108N I VI |
056 T [5eE ] T ERTI-IMVE N INVIDGH IO TELE T |
L4 M G 4 f T — INELIDTWISTIATS = BdaRTONT 158r0ud |
0sL 05 00076 [ 009 (%M [St YOMUL dn D14 - INAANIININZANS
‘avs .
g e |l W | e e ———
IVIYILYN (MW ¥of$))yo8Y ALILNYNOD SNOLLIAGNGO TTVHANAD
O0JAONddY .ﬂoﬂﬂﬁ 98 -mwm“:u ﬁ.NHQ UJB :uluuom-@ﬂ_ﬂﬁ
.et. A0VYNLINGD lﬂd%u@ﬂ\tﬂ.xﬁt‘Ol WIDINIONT ¥O .—uu».wwmm
$6010 DVINIDAAS . vyzes ONISNOH WIMAINI ‘VAUY GVA ‘6€-1 ‘o5 -
J822/0a - LELl] HOILYIOT 13% NOILYLS
: 080€ZR6L ONTAVDSANYT/ONLLLIAIND
‘OM 132N (5108 DNIMVMO : 3414 O M/433008y |
40 123M8 88/80/21 3008 ADINd

931374802 31Va N

XMYHHNS - SNOILIGNOD 'TWYANIO/AVAHYEAO G0f - FTAWVS



[$ X

o1 e ol auTy UO UT PIQ 199
sainjeubts 33b pue ajewrisa prq daoxddy

YO9YD teutrd

sjuswpuswe pue sajonb Iopuaa ajer 103 Isn(py

dn-yIew Teutry

umop ‘Aouednooo juto( ‘suotTitpuod (eroads - K6ajeris jayiew/prq Addy
9JPWTIE2 [TLISA0 MITADY

*233 ‘sITITUNME I3Y30 0 “dn-yIew IzTIeuwMng

*0313 ’§37PWTISA TROTIIOI[D vcw 1estueyoaw ‘TTATD UT PPV

2jewT1sd YO8Y)

spuoq ‘j1joird ‘°H°Q ‘PoueINSUT ‘XEY - UMO YIeW

SWa3}T UmO uo sajonb 339

sTeTIajew pue Ioqey Ino 3DTIg

SUOTSUIIXD YIew o

uot1310d IN0K UO JJO-aYe} IYPH

ITISTA 2318 9XeH

d¥SY - §971ewT1s9 pasu nok sioaurbua TeITIIDBTA ‘[eOoTUBYIaW ‘[TATO (13l
sueyd pue soads wOIJ ISTT YOYD INEW

soads peay

suetd peay

Juawuaaaob/gyy/19umo woxj abeyoed prq a9yl 399

SALYWILSE QI INIWNIIAOD

ONINVW 404 Sddls 12

SWTI uo ut prq 389

ubTs usyl pue d3lewTiIEd PYq da0iddy
¥29Y> [eulj pue puoq prq 199
§judupuawe pue spTq qns 3jer 103 3Isnlpy
dn-y1ew {euty

spoyjau - >owumuum.uwxume\uﬂn A1ddy
970WTISd [[PIAA0 MATADY

dn-yiew azyieummg

puoq pue sajonb ‘sqns ur ppy

93PWT IS YOAYD

‘H'0 ‘30UBINSUT ‘Xe) - UMO YIRW

SWAIY UMO uo sajonb 339

S{eTIajew pue Joqey Ino IOTIg
SUOTSUIIXS Yjew og

330-33e3 ayew

JTISTA 3376 IXeW

§PIQ I173Y) jues nok woyl [1231 pue EIOPUIA ‘sqns TTed
sueTd pue soads woij 3ISTT YOBYD SYeH
soads peay

suetd peay

Juauuidaob/33v/10uno woiy abeyoed prq 8yl 399

SALVWILST AIE YOLOVHINOD TWHINID

ONINVW ¥0d Sdals 1¢

0/



AUTHOR BIOGRAPHICAL DATA

Name: Joseph A. Brown
Position: Lead Cost Engineer
Company:  NASA/KSC, FL
Address: DF-FED

Kennedy Space Center, FL 32899-0001

Paper Title: Government vs. Contractor Estimating

Professional Experience: —— M

Education:
Bachelor of Building Construction
BBC, 1959, University of Florida

Professional Society Affiliationsy
AACE Member Yes y No

Other: same SA.ME

Publications, Papers & Patents:

20 Technical Papers on
Cost Engineering, etc.

Honors Received:

AACE "Fellow"

"Silver Snoopy"

DE - Qutstanding Performance
Aware, 1987-88

None

X 35-mm Projector
ZS Overhead Projector

X Other (specify)

Joseph A. Brown, CCE, has prepared and reviewed
construction cost estimates amounting to over

$7 billion. He is a graduate of the University

of Florida with a Bachelor of Building Construc-
tion, BBC (1959). He has been a consultant to
commercial, industrial and residential complex
interests in several states including work for

the Walt Disney World Contemporary Resort Hotel.
He has received AACE's Fellow Award and the pres-
tigious astronauts "Silver Snoopy" for professional
excellence and his contributions to the success of
the manned space efforts, He has successfully
prepared estimates for the U.S. Army Corps of
Engineers and Air Force facilities. Mr. Brown has
written an estimating workbook and is writing a
text book, "Estimation of Construction Cost and
Cost Engineering." He is currently employed by
NASA at Kennedy Space Center, where he specializes

in construction cost engineering.
e ——————

VISUAL AIDS REQUIREMENTS

Movie Screen, Blackboard or Chart Board, Lapel Mike

NOTE:

AACE cannot provide computer equipment and/or data projectors.

Mail with the completed paper and publication agreement to AACE, 308 Monongahela
Building, Morgantown, WV 26505 USA no later than December 31 preceding the meeting

at which the paper is to be presented.

T/ N

-



